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-1-4) (7-1-5) iz^-^xm-t^tti^X^^o (7-1-5) 



R(q) = 



2 . 2 2 2 

qo -*-qi --^2 -"^3 

2(qiq2+qoq3) 
2(qiq3-qoq2) 



2(qiq2-qoq3) 

q© "^qi +q2 ~q3 
2(q2q3+qoqi) 



2(qiq3 +qoq2) 

2(q2q3-qoqi) 

2 2 2.2 

qo -qi '-q2 +q3 j 



"(7-1-3) 



5q = 



w„ w„ w 



J 



(7-1-4) 



8 = 




W 



\2 



J 



r \2 



r 



(7-1-5) 



10 



[0 0 7 9] m^isu 1 1 wm=^=r)\y h hxmi$im±^(Dmui^m^mti^ 

m^^tlXl^^^o :L(Dm(D^^^ (Xci, Yci* i^Zei) ^lii^® (CCD) 



bfc 



^^{i. (7- 1) A^f>#m^n^MO#mi^®^^^<l:fflV^^^>:^ (7-2) 

■ 



Oj =f(Xri,yd,Zd) = 



Yd 



(7-2) 



[0 0 8 0] 



T-s ( i = 1 , 2 , 



, N) fcl^f^ 



15 
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o = 



(7-3) 



[0 0 8 1] m^gp 1 1 -ciis 



* 



P = 



X 

W 

/3 



a- 



CK. 



(8-1) 



(1) 



(8-2) 



[0082] iC(8-l) t::feV^T^ (t^, t y, /? t J JiM^^^m (X^, 
Yb, Zh) ®:^3P<^M^ (Xe, Ye, ZJ tcMf^M^i^illS-efeDs (w^, 
Wy, \^my\y—2^i3^^(OiJ:^^W^^ (Xe, Yc Z^) fci^-r^=&$fi® 
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—At 



[0 0 8 3] ji^sp 1 1 x'its m.m<DMm'^y')\y(D:^mm^mM (^mm^'e 

JV) lZ^\f^:^m^WL-^$>^ci^^hJ]yi^^ (9-1) T•^«^tlTV^So q 

• 



10 



15 



20 



4> 



(9-1) 



(2) 



(9-2) 



[0084] ^(9-1) (0, {*ai^©|llfe^a-r 2 ocDdl 

^-efeS (®4#M)o (9-2) {CI:feV^T. q t ^ h ;i/ Ji, ]^B§j^T«CDBI^ 

[0 0 8 5] ^ (1) (6) ti^^m^x^iz. m(D!i^^}^(D=^7bmm^ 



^(Dmnm^^ (Xe, Ye, Ze) omm^nm^r ^fz^\z^ m^gpi l^*^ 

5 Jd^fJ;^ t^N M®Mi(j^7';i/i:BB3^©Si<j^7=;i/i:^^'&U —^^M^^ 
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10 



15 



20 



N) RXfmOf^it^jk (i=N+l, N+2) (D±X(D'^y')l}^^m^'m (CCD) 



[0 0 8 6] 1 1 T"l±s S[;(8-l). ^5;(8-2) -^m-rm<Z): 



)\yt^ (9-l)s ^ (9-2) T^-rHS£t®Saj^7=;Vi:*^?>s DCCGMCD^t^ 

i^m^Mti^^^ (10-1) -^^m^tixii^^o 













f-'l 




,0. A<2>, 





At 

(2) 

t y 



(1 0-1) 



^ (10-1) ^C43V^T. Xt^^ m^j^T'CDMCD^I 

m^^i lit. ^ (10-1) \i:im-^<'^mm.^:^m^i^&-^^. -^^jbu®h^ 



[0 0 8 7] ^ l-s Ji^^ 1 1 tr{±s 
^ (10-2) "e^^$tLTV^i>o 



= f (X,) +v, 



(10-2) 



^ (10-2) ^c:4i3V^T^ f 0 ^*ti^alJII^T•feD^ vtfi^'f X^^-To o^^ 

^ hMt. (N+2) m^(D Oi_^^ h;K Tti:t)-hNm(Dm(DmwL}^'Rn2mco 

[0 0 8 8] m^^l lt:{i:.^( l)T-^«bfeM®iitii[;^(i = 1 , 2,- ••, 
N) CD^r7=;i/^^^i:aS; (6) T'^abfctt®4"C^;i^ (i=N+l, N+2) ®^ 
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■"■ci 




Xi 








('■if ^ 

*i 






■*■ C 


yi 




fRc 




Vl 


♦ • • (11) 














Zl 


U J 












U ; 





[0 0 8 9] ^(11) ic:*5V^t:^ (x^, Yi, zj Jis ^7^;i/m^T-^ D > 

^mn^±i^n^\^tc^MW^^\). T^^it-^^^mnm (Xo, y^, z^) 

So Rc:at>*t et:^v^•r{is ^ (7-1-2) ©Ro^ ^ (7- d © (t 

"[0 0 9 0] m^gp 1 1 iis Si ( 1 1 ) ^^^j^T-®JKp^;^®J^^^© 

^^f^ (i = i, 2,- • N) fc:MLTi±> m^^mco'^mmx^-iz^mti 

S:ii:t:J;oT#^n§^7=;bJ^^^ (Xi, y^., z^) (1 1) {Cjtffif So 

m(D^'i^j^ (i=N+i, N+2) fciHbTJi^ m^^i i\±s ^m^^co^m 

mn^i^Mmt^^hi^i^^xn^ti^'eT'jvmm (x^, yi, Zi) (i 
1) izmm-r^o 

[0 0 9 1] m^gP 1 1 Si ( 1 1 ) X^sTm(Dm^fkJSLX^^(Df^it'^f^(D 

mm (Xei, yoi. Zoi) ^mm^ (ccd) ±{3^g^bfcoi^:^ h;!/ cn^ij 

h;i/) (12) iz^-oX^m^tiX^^^o ■r^t>-fes m^gPl l«is 
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^(11) ^zx^xm^tl^m(Dmw(.^kRum(Dfp^t^J^(Dm^(Dm^m (Xd, 



yci» Zei) ^ (1 2) (Dmx 



1+Pz 



(12) 



10 



15 



20 



[0 0 9 2] 



cDj;^ masB 1 1 {is ^ (10-2) T-^-risiay^^ h;i/ 



0tOJi^iii*^^t^l^.^^Xt^m^1-^fci?)l3, ^(11) ^MVNTs MdsibV> 



(12) i^mm-r^^hiz^-^xmrn^'^ vjiOi^cDm^m^wmr^o 

CO 0 9 3] m^gpi IJis ^ (10-2) ®IS«iJ^^7 h;vOtfc^bTi!£! 

*;i/v'>7'f u >^'^Stebs ^(10-1) cD^t^M^^T-fesXt^^?' h;!/ 



•t'fe^q^i^h^V) ©^g-^'^^^— 1$^ (ai~aN+2s 0^ (f>m) ^Ji^f-So 

(1 1) t:j;oT#e>^^^H^5^:7c^^t:^)SfflV^6>tLSo 
[0 0 9 4] Ji^^ll{±s &5i5b;i'-T>7^;i/i57<&fflv^feJi 

^^Hfr-r^But:. (b-1) ;SLt/ (b-2) {c^r^aiJ^^frrSo 



X-t = AXt_i 



(b-1) 



p-t=P,_,+Q. (b-2) 

^ (b - 1 ) {343V^Ts A{i^ (10-1) 



i{±-i^2^jbu (B#^jt-i) <DVtm^m(Dm^m-^^\). x-t{±s mst;^ (b#^j 
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[0 0 9 5] l^tz. ^ (b-2) ^3*SV^t^ P t - 1 ii-Bt^O BU 

m-n^^o^mm-c ^ ^ s Qit^ (lo-i) <D^mm^'ey';v}c:^i-jr:h^^X(D 
[0 0 9 6] m^^i lit. ^fi^(D^m^n-otzmi^. (c- 1) 

= X-t + K,(0, - f (X-t)) ... (c - 1) 
Pt = a-KJOP-t ...(0-2) 

[0097] ^(c-1) fcj3v^T> Xtitnmjk (mmt) cDt^^^^ojt 

x-tfi^ (b-i) icx^xn^ti^mmf^ immt) (D^m^m. 

-z>Xm^tl^mm^^ hJ^<Dm^^X^^o ^ (c-2) lc::feV^T. Pti±3^B# 

[0 0 9 8] &i3s 1 1 Ji. ^ ( c - 1 ) ;at>'^ ( c - 2 ) lc:<k;5^^^ 

^nofcmz^ (c-3) cD^ii^fccfcoTA'niffT^j J t^^mbfe^s ^ 

^ (c-4) cZ)^#ic:J;^-C;b;Ux'>y>f >*#m-r^o (c-4) 
<fc o T ^ b ^ y 'f X ^ ^ b T V ^ ^ o 2ts:||Jfe® T" {is ^ ^ « 0^ ^ tiT V ^ T s 
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Jt[iJ] = ^^(X-t) 



(c-3) 



ax[j] 

Kt = p-t {h^'Jt + c) . • (c - 4) 

[0 0 9 9] ^t^ll^mx©#;-^^p<-^X [j] l3?^bT> ^ (c 

* 

3) ®J [i, j] {i> (c-5) i:^;5o 



J[i, H = 



1 



axu] 1+ p2,i 



CI 



\ycij 



(c-5) 



[0 10 0] J^^JLTs '^m^rnxo^J^^ ^—'^ X [J ] ^ (c-5) 

(axei/ax [j], ayoi/ax [j], azei/ax [j]) 

(d- 1) ~ (d-7) fc^-To 



^'ax . ^ 

Cl 



5pZci 



0 



at 

y 



aty 



1 



faxO 

01 














0 


at. 















(d-l) 



r ax. ^ 



9w 



CI 



aw 



1 

0 
0 



0 0^ 

1 0 

0 p 



aR(5q) 



aw 



' Row • m 



• • • 



J 



(d-2) 
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aR(8q) _ 



9w 



2Wj8+WxWy 



r 



4e 



aR(8q) _ 



5w, 



- w, 



w 



48 

2 



V 

r 



48 



-8 



8R(5q) _ 



9w, 



- w. 



s- + e 

4e 

2w^8 + WyW2 
48 



2Wy8 + W^W2 
48 



48 



+ 8 



2w^e+WyW^ 

48 

0 



2w^8-W^Wy 



48 



w 



— 8 



4e 
4s 



2w^s- w^Wy ^ 



w 



48 
2 



48 



— 8 



w. 



w: 



48 



+ 8 



2W28+ W^Wy 

48 

— w„ 



J 



2W3^8— WyWj^ 
48 

2Wy8H- W^W^; 
48 

0 



(d-2-1) 



(d-2-2) 



(d-2-3) 



ap 

ap 
apz 



CI 



I 9p J 



^0 


0 


0>| 






- 


0 


0 


0 








u 


0 


1> 









+ 



1 

0 
0 



0 

1 

0 



0^ 
0 



R 



0 



,i = l,-",N 



J 



(Uj +^s, sin 0)ai ^ 
(v, + A,s, sin <^cos 9)ai 
A,Si (1 — cos^ cos 9)aj j 



(d 



,i = N + l,N + 2 



^1 0 
0 1 
^0 0 



0^ 
0 



R. 



aaj 



'1 


0 


0^ 






0 


1 


0 


•R • 


ViP 




0 


p> 




1 1 J 



i = l,--N 
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I da., J 



(I 0 0\ 
0 1 0 

0 0 



V 



•R 



da., 
da I 





'1 0 


0" 




^ (u, +A,Si.siiie)P ^ 






0 1 


0 


•R • 


(V| + XSf sin <|) cos 8)P 


, i = N + l,N + 2 --(d-S) 




^0 0 






^^1 + A,Si (1 - cos (J) cos 













ae 




ri 


0 


0^ 






0 


1 


0 


ae 






0 










P; 


I ae , 









XSiCoseO + pa,) ^ 
— A,Si siii<l)siri e(l + Pai) 
A,s i (1 + cos <j) sin 9)(1 + Pa , )^ 



(d-6) 



a<|> 

9pz„i 



V 



a(|> 





^1 0 


0^ 




0 > 






0 1 


0 


•R • 


X.S 1 c OS <|) COS 9(1 + pa ^ ) 


•••(d-7) 




^0 0 






^A^Sj (1 + sin (|) cos 0)(1 + pa i )^ 





[0 10 1] 



1^ (Xe, Ye, ti^vT-r^m^m^m (Xg, Yg, Zg) -\cd 
p<^0^^i^ (Xe, Ye, Zc) (Xh, Yh, Zh) ^^o^rnxo'^ (4 

x4©fT^j) hmmm?^ (Xh, y^, zj d^e^m^^i^^i^ (x^, y^, z^) 

^©^mTh^ (4x4®fT^J) ilCD^-rfe^o ^f^Tc^t±> ^(11) fc^-r<fc 
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R 
0 



t 



(1 3) 



10 



15 



20 



R = 



R 
R 



1 1 



R 



1 2 



2 1 



R22 
R32 



Ri 3 
R2 3 
R3 



(1 3-1) 



[0 10 2] ^(13) ^cj3v^•rs ^\i^i:i}^^mm.^ (Xo, Yo, Zc) 



IIIfe^T^JR{i^ (e-1) ©^#^SfflV^T#tB$n?) 



R(<|),e) = Rxe.-^Ry,,e 

^1 0 

0 cos(— (|)) 
y^O sin(— (j)) 



0 



— sin(-<j)) 

COS(-(j)) ) 



r 



COS0 0 
0 1 

-sine 0 



0 

cos 9 



(e-1) 



[0103] ti^gp 1 1 Jis afeMff^J t 'ttT^-^icx.-^'&m.-^^^^L bTtatefr^U 



R(D3#@®^j-<i' h;i/. (Ri3, R23, R33) ''•e^^■r;&lRl^^^^;&l^]i:1--5o 

^J^^57 h;Ki. Ummm^ (X^, Yg, Z^) {c::fe{t§Z$fi?&|Rl-trfe^o 



[0 10 4] 



3Jis ^©#^1^^-^©*i^{«)J)^f,;i3P<^J^^^ (Xe, Ye, Ze) >?P^m 

1^ (Xg, Yg, Zg) ^©^g|=fT^J^^i&s ^i^^^iflJ^^&So 



[0 10 5] WTs ]iJ^M^g3CDi&-f^?&iJ40JLs #-B:T*^BJ®|l5SCD?f^ 



[0106] ^7 {c^-r J; -5 ^(Dmmmnw^\±. ^m^^^v'MmM 
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[0107] msa. =»:7u^7=;viD«a'rb^7" y y<Dmm^jiiiim(Dmti^^T 

A:b^e)x (i = 1, • • • , N, N+ 1, N+2) ©]ii^®±l3:fett^^i^ 

mif (Ui, Vi) (X7^^y:7"s 1 Do :i(Dmm:^w^izit. ±mvt^mm^ 

[0108] i^V^-C-x Hi5i:7C^7^;i/^W>(bgP l O A$s i = l , • • • , NcdM® 
^NFm;^fc■oV^Ti±^ itCDcDttis i=N+l, N+ 2 ©®CDl4'^ti^Ji^^^oV^T 

[0 10 9] ^jsjv^T-.ffi^gUl 1 t:J;^aiiifi^::^^'>>^S 0 2^||=fT^ti^o 

« 

9 l;i^-rd:ai::s ^l&m^:^ 7" S 0 2 T {is ^Ts Ji^gp 1 1 ^ (b- 

(p^5^y^s 2 Do ^fc. m^^i i^s. ^ (b-2) (Dmn^-^m.^T ^ 

2 2)o 

[0110] ^*:v^T•^ 1 1 un^t ^nm<Dmmn^(Dy i/— a*=» 

mM-^^ h;i/Oi (i= 1, • • • , N, N+ 1, N+2) ^Jftmi"^ (Xt^ 
^yrs 2 3)o ^^^:V^T^ 1 Itts U y^izX^XMm 

j^tcD^m^WLCDm^mxt^minT^ (;^7^^yrs2 4)o giioti. issijfj;!/ 

[0111] ^10 t:^r J; -5 fcs r S 2 4 j3V^T^ it^SP 1 1 
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s-Ts ^ (c-3) (Dmm^^mnr^iiti^i^'oXs mwT^jf ©^r^trar^j 

Ji^mihT^ C^^^yy'S 3 Do i>:v>TN a^^i Ifis ^ (c-4) (DmM- 

[0 112] ^UTs m^gPl l{is m^Ji^O^^^^i^^^^Mifl-S 
5 rS3 3)o ;^7^\5/rS 3 3T-i±s 3^B$j^t ©^l^^^m6D^^||j^iXttI#^tbTV^ 

^hJ'^^^—'^Rv^wm^mmmi^^ (7-1-1) o^^^tijSffl^ns^iiifc: 

J;o-Cs i= 1, • • • , N(D^n5^(D'E^)\ymUtiinm^fi^o Sfe. 3^^;^t 

I 

[0 113] m^gPlliis :^7^yrS 3 3{c:T*4m^nfe^5^;i/ja5 

#.^5^(1 l)®^ab?^#^C?iiffl-r^cii:fcj;oT.m^;^tT®i = I,---, 

N, N+1, N+2®2NfiJ:;^®J^^CDji^fiS^m-r^ (>^-5^^;/7-S 3 4)0 
[0 114] ^:feV^-tr^ Ji^^llti. y r S 3 4 tCT^ttlbfe^iKj^om 

15 ^g©m^^^^ (12) <Dmwmm,ic^m-t^iitizx.^x. mmjktxcD'j^m 

« 

;i^®^^j^^©ti^^it^^tti-r^ (X7^^v7°s 35)o:^5"^^rs3 
fets^isg^^iix m^j^ t X cDi^^fi!!^ ^hj)y0i (Dm^mx ^ ^ » 

[0 115] ^v^T% Ji^gpi liis ^ (c- 1) ®7^;v^s^:^r@^cD^^^ 

20 s 3 6)o ^bT^ ti^^i itt. (c-2) (Dmn^^mnr^^tiz^^ 
X. mmf^t(Dm^mm)^^m.nm(Dm^mFtMm-r^ (j^^^^yrs 3 7)0 

[0 116] ElQfcMDs^^fcisti^gPl li*s^M^i!t®m^iitXtlcS-i5§s 
M»J^^-r±>{a<^ttl:tf-r^ (:J^7^^y:7'S2 5 )o ^ l©IIStecDiFF^?J-e{*> XT^yr 
S2 5t:*DV^Tx 31^ji^t ©)i^Sg^^®Ji^^Xt©ai, (e-1) (DM 
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[0117] ^^ics m&=^ 1 nt. ±y u-A®5as^MT bfcd^s*^^.^;^ 

tlii. ^Btj^tCDI^^J^mff (t = t + 1) b CJ^t^^^/T-S 2 7). XT^yrS 2 

5 i*^e)<D5Q!a^M»3?g-ro — ;5fs li^^i it^^^b— A®Ma^^^TbTv^:s 
[0 118] OTs ::iy^:3.—^-^:i^%m<Dmmmm.m.}L\^xmw-^'^^m 

[0119] ^11 td^-r J: ^ fcs la^^arD a 5 o {i. ssiii^'f*: i o 

Oldl&iW^tlTti^^ttSo fBli^^#:l 0 0 iibTfis 7 D y tf— 7^ ^ ;^ ^ C 
D-ROMs DVD. $>SV^^iR0M^CDI3^^^#:fe^V^^±^##:p<^U^i^)S^J 

15 TO 12 0] mi 2{is S3^^#:fcl3it^n:ferDiJ^^A^||fT-r^fc4?)®3 

fci. 1 1 Oi±^ :7P ^^if— 7=^^'X^ K^-Yii^^Ss CD-ROM K 

^-f^^^e. DVD h'^-f >^^g^(D^m^gl 1 2 :t^\y—y'-(>^^y(. 
20 7^A^S^^-yr7S:#^ffip<^U (RAM) 1 1 4 i:. |B^*^£#: 1 0 0 fcfBlt^tL 

fcrn^^A^IBItrs^^u 1 1 6 i:. i:v^ofe^^^fii 1 8 

A;tj^ST^^ x'>i7X 1 2 OMV^^—:!^— K 1 2 2 i:. 9'—$^m<Dm^^n 
•5fei6©MM^fil 2 4 rn^^ ACDUff ^$ij®-r^ CPU 1 2 6 h^^Hx. 
. TV^§o n>t::3.— ^ 1 1 0(±s iB^^^ft: 1 0 0 AS^lJi^g 1 1 2fcJfA^tt^ 

25 mm.^m i i2t^^ mmui^ i o o ^ titzmu^myxn oiz 
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10 



15 



20 



25 



[0 12 1] 



1 3 i:i^r<ta ids 



jaar P A 5 0 i±s Wmm^ 



5 0 <&llfff -Sil^A^-e^-So 

[0 12 2] Ell 1 fc^-rJ;-5fcs 



M-fb^^:^^— ;v5 6 hs ^igjm^^ ^ — ;v 5 8 t\zx^xm^^tix\^^^o 

[0123] mm^^ h ^ 5 4 ±^Ebfcm«ij^^ h;^^^^ 

;i/5 6{±_h3zfibfeH^5^75^7^;V*0^'fb::^7^yrS 0 l^x Mmm&^Et^^—Jl^S 

[0 12 4] JiiTs A 1 ®^^^i4®?i^cDfc46{c:fTt)nfc 



^!Q!ai^:^7^A 1 fclJ;oT 



1 4 A:St>*^ 1 4 B tCs 



izm^^tz—m^^To :L(Dmxi±s 320x240 

*sffiV^e>tlT^/^i)o HI 1 4 ASt)f|a 1 4B-etis 



V> afe® P3T-^®^jl^^^tlT*5 ^ s #^©/>^ V^ fife® 



1 4 A©{?!lT'i±s 



[0 12 5] iii#5flia 5/ ;^ ^ A 1 mwimmmms) i^xtnt. mm^M^\) 
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[0126] im2 (Dmmmmi 

[0127] ^2 <DmM<DmM(Dmmiz^^m^mMty:^y'A^mmT^mtz^ 
mi 5 As mi 5Bs Rumi 5c^#.^bTs m(Dm(Dmw}iz'D\^^xmmhx 
10 :fe<oEii5Asiiii5Bs ^5:tj^m 1 5 c(is m(Dm<D^^WLj^^m-rmmM^ 

mi 5BAS#0^?^>Asg,v^:fej^^^^U mi 5 Ct^m 1 5 B <Dm<Dm ^ IZMCDW} 

[0 12 8] mi 5 AcDmm^xit. mtfiMsEm^m^x:i^\)^ mi^mx:^tz.'^ 

}{)5i§:^$tlTl^§o mi 5 B cDMiiii^-^ {is MA^^iE®<&iqiv^fcS^Ts m^m 

i 

[0129] ^(D^oiz^ mizm^^ntzm^f^om^ii'^mommmm^^ 

^(DMmhmo^^Tm^CDm^tm^tiiWtLs non-rigl dJ^^^b^^t" 
H^Tc^jit^s r i g i dm^^Utt^i^^OT i g i d.'i^pi—^S? i:n o n- r 
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r i g i da3§^i^ Ml-^tt®^ib*s:^VN®^ (M©H^7u?f^t^t n o n - r i 
g i dtjimtifiU^^m-^) CDm(DE.dl7mmX'^^o non-rigi dtj^^ih 

5 -r i g i d:fe^^b^-rs@mhLT{±s #:^{tt:^=e<s is #s 

[0130] OTs ^ 1 ^#^bTs ^ 2 

10 

[0131] iii«a->::^7^ A 2 1 «s jgm^^^mopb;^ ^^7^*;i/<^^v>s 

#m#^e 2 ^)smi^M^s 2 3 tig^^^ns bi^m^s 2 3 i^i^Xi-sxmm:^ 

15 ai/>^5^A 2 1 fgJ^glCi^iDTs ^-iS'^©m;b^lSASiij#^M^g2 3 tl 

[0132] E!1>E1 6;St;fgll 7 5£#flibTs ]ij^^!a.S^g2 3t:oV^T 

iJ^Bj-r^o Ell 6 {is ^7';i/^i^^<^^-r^T'fe^o Ell 7 {is MA5ii6?i:st>*iEi 
20 [0133] mm.m^^w 2 3 {is mi (Dmmmm^iL^ ^ mumsm.u 3 i: 

l^ltcD^BT-feDs ISSiJ'^i^ h;i/Jftm^l 2s H<:fe7D^7';i/tI«g'fb^3 o:5^t>*Ji 
^^3 l&iig^^ASs #gB3 0, 3 IX'nommt^mt^^o ^:fes H^^^LS^B 
2 3-??{is Nffl (i = 1, 2, • • • , N) ©#m;^<^mbm^o *fes W^^JQ-a 

^g2 3-?!{is m^9im^^^±-i:<D^m<Dmm^x-&^'^^)]ymm¥h (Xc, 

25 ^ Ye, Zc) 5bs^a^nTV^§o 

[0 13 4] H^^^:^;i/*0^'fb$|5 3 0 ^•z>\,^XWm't ^ o H^J^tTG^ 



38 



wo 2005/0062S1 



PCT/JP2004/010171 



m^3^ (Xo, Yo, Zo) ^^7';^J^1^^i:bT^ab-tv^^o 
[0 13 5] =^):7ti^7=;i/i5ai9'fbgi5 a o ^my \y — 2x<Dmm.i3> ^ nm©m 

(D^m^j^ (Xi, Yi, Zi) (i = l, 2, • • • , N) (D^^mm (Uis Vi) 

v^T^ ^ (14) fc^-r^7^;vM^^»^icJ:oTM®J^mji^®^7^;i/ii^ (x 

mm^m^r^o mco^Wi^ (Xi, yi, Zi) ^7^;i/j@5^±©{igT'fe^o 







''( Uj+ 0j) (1 + 










= (Vi+Ci) (1 + 




• • • (14) 













[0136] El 1 6 ^i^ i^— AT•aa■r^^7=';^ffi^^^^5bTv^^o 

fei:c5l-iii#®^i5iSbTVN^o ^5=;i/J^^i^cdM;^ (O, 0, O) ii. iij^ 

®±{c$>^o ]ii#®t:M®#i!t;i^ (Xi, yi, Zi) d^tS^^tL^^i^ TOJ;^ (u 
i, Vi, 0) hta^o '^^}\yMU^(DZW5U^^\i^X^ B}^ (0, 0, 0) tf^ 
^mWLj^ (Xi, yi, Zi) ^-^(Dmn^t^ai^hLtj::^^ '^y'jvmmm-^liis Mj^ 

[0137] 5S; ( 1 4 ) McDi|^iJtj^cD^5"*;i/m=lg^SI^-r^fei6cD^7^;i/ 

mmmM-^^^\^x\^^^o (Ui, Vi, o) M0#m;i^^ccD±{z:^s^b 
^ ti^o ttifis momwLj^ (Xi, yi, Zi) *^e>ccD^-e(Diggiitr^ ^iic 
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(DMj^^^f (DMm. if-') T-feDs CCD^^^iCli-oT^^DDs ?I^^T"fe 
* 

[0138] ?&#i!C;i^(Z)^fT§ a m(D^<mm}^(D~^7bmM(D r i g i 
10 m^cDH^TU^JgCD n o n - r i g i d:fe^'fb^^-rx PcDl&^^(DM®^t»© 

V^©•r•^ mU-t^CLttl^-^^^o bfe^s^Tx <5i^0t:bx A*^f> 

mj^-^CDnon-r i g i d^fe^^fbis^i^^n-SCiiilc^i.o 
[0 13 9] locDH^7D#^j^fc:^bTii. -J^tilr igid#3til^©n 
o n-r i g i d^^'Tb^^ffeJ^lcJi 6M®>'"^-5;^— tJ'A^i^J^S'^ab^^s 
-eJiS-OC^l^T?— ^S'T^n^qrtE^bTV^;5o ■r^t)t.^ r i g i d;|tM<^^ 
20 -Tfei^)® r i g i dv'^^pi— (ai) i: n o n— r i g i d ife^-fb^^-Tfei^ 
®non-r i g i d^l^pt— 1^ g^) fD3'0®>'1^^— :^-rH^Jt:7n^i5t 

[0 14 0] m^^3 nz'D^.^xmmT ^ o m^^s imt. momm^Ev^j^^ 
25 ep©7ii&^m^-r§o 

[0 14 1] Ji^gps Uis M®«»i^7=;i/i:bTs (Hfe^a&iiMM^abiifci 
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i, yoi» Zci) (is (15-1) ic:J;oT*i^$n§ (^17 



10 







'1 


0 


°1 




X 




yc 1 




0 


1 


0 












lo 


0 











(1 5-1) 



[9142] 5?;(15-1) fcjoVMIs ( t ^, t y, t J It^^ji^m^^ (X 
i, Yi, Zi) .>il^e)©3 X loMBfr^Jt e"e$>t)> R c(i^7=;i/J^1^^ (X^, 
Yc, Ze) d^^CDS X 3©|ll^ff^JT"feD> nii^^ ■r^t>t)^7^;V;|l^^ 
ii^ (14) i^mriLhLii^HB^o McDl&§fc(±s MPSi&s^ii<s a^^ifT^Jtci: 
mtefr^J R c k: «fc o T e> «^ ^ i& t ^^-r ^ ii A^T ^ i) o 

[0 14 3] z.<Dm(D!i^mij^(Dm^(Dm^m (xei, yd, ySz^i) ^mm 

m (CCD) ±ti^^b;tOi^:^ mm^^ h;i/) ®Ji^<ji(is 5^ (1 5 

- 1) CDM»^{^J;oT^m^n^M©#i5C;^©mig®m^j!t (Xei, Yci, 

Zei) (15-2) iz^^xmm^n^ mi 7#m)o 



c 1 



1 + i3 i 



(1 5-2) 



15 



T% ±X(Dm(DmWL^ ( i = 1 , 2 , 



:|»0^^^ h;i'(is (15-3) xm.'t^hi^X'^^o cicDckai^s it^aJ3 
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o= 



(1 5-3) 



[0144] it^gp 3 1 T-iis z.aM(DmM=^'T)^^o:>^mtm^^ {.^wm^ 

CD>l^li^^-efe^X^i7 (1 6-1) T'^^^tlTV^^o X 

i g i d>'^^;><— ^;&t>*non-r i g i d>'l^p< — 



(16-2) 



y 

3 t, 

W 

13 



x= 



N 



m 

m 



(16-1) 



(1) 



(16-2) 



[0145] ;Si(16-l) lc::feV^Ts ( t t y, /? t J (iM^^T^;!/] 
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10 



15 



C D p< -7 CDM^^ggil© jt^T- D s a i ~ a ifitMcoH^WLj^O^mn § ^ D x 
lx-A:^p^^S7Ix~AS-e©#^'fbST»$>§o ^ (16-2) t:I:feV^T^ Tftt 

[0 14 6] m^^3 iT'iis McD«i&^7^;i/®)btSI^I^T'feSXt'^^^ h;v 

^i^iiJ^i^ h ^ o t h;i/i:cDM^:{)S^^ (17) -r^^^nTv>'&o 



>nti 



kf I 0 ticfcTs (17-1) cDj^atim^^^n^o 



= f (X,) +v, 



(1 7) 
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f (X,) = 



(1 7-1) 



J 



10 147] ^6>{c:, Ji^g|S3 iTJi, ^(17) T-^N-rilil!l'^^ 

z^^) ^H^B (CCD) ±XL^^\^f^Oi_^^ h;i/ (^ilij^^ h;i/) cDJi^ 
ibs^^S^ (17-2) -e^a^^XTVAS 



Oi=l 



l+i8 

yc i 



= fi(X,) 



(1 7-2) 



10 



15 



[0 14 8] ^(17) :6*6,s Jt^^^i&Tfe^Xt^^ h;i/^my^^ h;i/T- 
( 1 6 - l)®M®^«J^7^;i/©>i;^S^^Tfe^Xt^^ h;VCD#>^1vp<— (t 

■r^o ^©iMSima-eiis ^ (15-2) ©maij^^ h;i'Oi;Rt>-5S (i 5-i) 

[0 14 9] Ji^gps l?is «l^b;fe>'i^^-iS^^MVATs M0Mil;&t>*Ie]fe 
[0 15 0] c:®J;at:, H^MS^fi 2 3 t {i. IS©®lb^7=^;i/t:^-ri>ife 



20 



;^-e©no n-r i g i d^'Tb^Ji^-r^o ^bTs =& 
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[0151] \iXT. ^ (Dm^mmmm 2 3 (omi^jSLumuiiSimmm 2 3 -^mn 



[0 15 2] 



2 H^^jTc^T^Vi/lSJ^-fbXT^ y 



• 



[0 15 3] 



0:;^7^yrS 2 1 A^e>X^^;/rS 2 3cD^S<^^TV^^ :5^7^yrS 2 4 



V^T^^i^^3 1{±. 



ISCf ®-V,nlf=fT^J Jt^^tat*^ (P^T^yrS 3 1) 



tr^T^J ^ (c-3) ;S.t>*S; (c-5) l^<fco-C^i;6e)tt§:«)SN m2(D: 

« 

SSO?T^BiJiBl©lim©^^^h^^^^X*s^;fe:|.©t?s ±i£©^ (d-1) ~ 
(d-4)s d!.^ (cL-8) 2S^tJ? (d-9) (Dmn^ifim^^Mo 



V 



j 



^1 0 
0 1 



V 



0 0 



0^ 
0 



R 



ay 



v. 



dz 



^1 0 0^ 
0 1 0 



R 



^ 1 + ttip^ 

0 



0 



(d-8) 
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10 



15 



20 



L J 



V 



1 


0 


^1 




0 


1 


0 




0 


0 







d\\f. 
dz- 



1 0 0 



0 1 0 

{.0 0 pj 



R 



r 0 ^ 



(d-9) 



[0 15 4] it^gis3 i{±. mi^j^tcDt^^^iKo^smx-tfci'^* 



[0155] ^>:V^T% m^gP 3 1 ^ ( 1 7 - 2 ) Oil?|iJM^f iC]^^;;^ t 



[0 15 6] ^bXs m^^3 liix ^l®^JScD?l^Si^I^^ic:;^7^^y>^S 3 

-rso^^:l^•c^^iaejS3 iiis^icD^«^sii:iii:m©:^7^yrs 2 e^i^fru 

;^7^^;^^S 2 6®5^:^ hA^NOcD^-^fcJi^ y r S 2 7^#ff U YES© 

^■a- ^ ^ T -r ^ o 

[0157] WTs H 2 (DmM(D'BM(Dm^'^mmM. 23h Utzi > tra.— ^ 

#:^c:■c»v^TiiB^-r^o mi ii3^-r<t-5fcN iS2©iisfe©jf^^®]ii#4iasro:5^ 

^A5 0 «)|| l®^JS©m^©lii#Ma:7°D^^^AJ:IlIil©a^^WU^ 13^^ 

i*;l 0 0 130V^"C^I^^T'$>-So ll2 0||JtecD?F^SCD]ii#^mS:7'O^J^^A 5 0-e 
{is H^^7ri^7';i/l5aMb^^^:x— ;i/5 edSs ^2©^Jte©?f^^^cD=^^^5^;Hg 

^-(bJJ^-T^yrS 0 l<^3>tfa.— ^icHtf^iirs ^i&m^^i^a.— ;i/5 8 3i)Ss 
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[0158] u±wi.m bfc J: ^ fcs mMmmi^:^^j^ 2 1 m^mmmm. 2 3 ) 

iz^fi\£s Mco^dlTiMM^r i g i d^'^^p^— ^^t>*n o n- r i g i d^^^ 

> ^--r -g) i: i: % ic r i g i d^'-^^pi— ^-^n o n— r i g i d/-? 

<D^U(DMW}^-Mmmi^m^T^^tt^-t:^:s>o lii^^S->;^7^A 2 It 
J;tv{S> MOi^J^CPt>f)■r^ M©#SP©non-r i g i d:^3ia}^flg<&^i?) 

l(i> g^)— iilS:e5^i;^miS^^3^^*p<^^7^;i/k:^seffibTV^^<D-rs i^^fflieH 
[0 15 9] MX±^ *BBJfc'm^^^fSiCDJi^^^zov^T^0^b:fei^)S. 2is:^H^id:Ji 

[0 16 0] myUiS.^ *:|IJ{g®?l^llT*ttn>tra-— ^T-:pru>5r— i/3>:7-o 

j^t»#^M©^^®a«)tfis^i£5^^ii-r^^s (^?yx.{Ss n^^yh^ giii^fD^ 

[0 16 1] ^fes 2^^SS©m^T{d:m?^^fi^-rSfea6®iii#M^Mi:n 
on-r i g i d)fe^'fb^{i|^oM®#gPcDSl&^Ji^-r^fci^)©lii1^5aa^a<£. 
SU^ic^J^febfeAs^ mSihnon-r i g i d:fe^'ffci<fe#aM®=&§l5©Sai^*i 
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[0163] *fes^2 cr)mM(DmM'(!ii^=d!,7umi^t hxmi^Mm ufe^jj^s 

[0 16 4] 2|s:^B^fc:j;nJi> =.^7c!i^i^(DMm^lMm^^Mib^:iht^-^^ 
^o. ^U^MW&i^^i^^^hifiH^^o ^Tc^ n o n-r i s i d:^^ 
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mu 



2. Hul3^1®^'?^p<— i$^{i:s #^®<itfcJRm-rs#6tJ>'i^^— ^T-fet3s 

3. Iuf3#a^>'-?^pi—^ii^ Buf3iii^®d^^Bui3F;f^cD#^ji^-^cD||fT^l? 

-r^fe«?)®liife/i-^j><— iS5f<ii2x{±3i3®cDiii^Ba^go 

5. BufBHIfe^-^-^pi— ayfBf;f^®#^^ii^<&'^^fgp^a'CD^4'<C^^JlJ^i:■r 

6. iulB^ 1 ©>'i^^— ^{is r i g i d7-?^^— ^T:^ t)N 
BulBII2©>'i^^— ^S^Jis non-r i g i dy'i^^— iS7lrfe:§,^ fc: 

SBi^cDia^Mai 



7. 



BuiBr i g i d^i:^^— BufBa#®>{)^^tuf3^7';i/M1^^-ecD^ 
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10 



15 
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8 . iulBn o n- r i g i d.'^'^^— iS^Ji^ miM6P)i^(D!^WL^^^t5^'^(D 



MsRJS 1 — 8 cD^ti*^ 1 iltcfBtScDiii^^as^go 

10.. BuiBSliJi^^lgJi. BUIB7 ^ U > ^* i: LTlSgS^b ;i/ v > :7 -f. ;i/ 
U >^<&3iM-r^s if ^li 1 ~ 9 ©MtLd^ i:^{c:iB*g<D®#4(QiS^go 

^m^MmmcD^m yu—Aifi^mmT^ -d^Tc'^T^jiwm^t:^. y^yy^t. 

1 ^ p< — BulBm^® ^^^^ ^^-^tfgp^cDD— >J7;i/ {c^i^ b 5& v n / 1 ^ p< 



2CD/1 
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mtmmm^:^ 7^ ^ rid 43 v > t ^ 

% 

15. tulBUl^^i^^— Bul3^^CD#m;i^<^^tf^^®4"Cv^ilj^^i: 
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B5f3^2©>'^^;^— ^J'iiN non-r i g i d^'i-^^— ^TfeSs ^^Jg 1 1 

1 7. ItflBr i g i d M ^ — ^5? {^^ BufBIiJ^®A*e>Huia^7==;i/ia5^^*-^<0 

18. BufBnoii-rigid>''^^^--^tt. BufBFjf^®#^;^<&^tf^i9- 
co«t&icJ:^BuSBfilf^®2t#m;^©^S^'fbfc:||-r^^^bST^i.s »5j<Jgl 6X 

1 7 \zmm(Dm^^M:^^o 

1 9 . iuiB3Si&^ 7';i/i±N iulBH^^^7St3^*:cDIilfe:&I^*M^i3l«I^c:*-i5v^T:j3 

tuHBH 3 ^ ^ ^ — ^ {is lwiBH^7ui^<*:® MMM S ^^"T ^ & ® MJS/ 1 ^ 
1 1 ~ 1 8 ®{qin35)^ 1 ^{c:iB«fecDiii#^l!!!a;&&o 

« 

m^m 11 — 19 comtiifi 1 m^t^m(Dm^mm:&mo 
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« 

mu 
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« 

tut B^:O^^S^^^ i: s BufB>KS^iSt®«!liSl3^^tiTV^^HtitB^ 1 ©/^^p< 
—^57 BulB^ 2 CDv'i^ pi — ^ h BuHB^5=;i/^^^ll^i5;{C3iffi-r 5 c ii Id .fc o 

HuiBit^^j^{d43{t^^7^;i'j^*i®m^^i^^mb. 
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10 



15 



20 



ft 



2 3. m^ts^'yxm^n^x^^ 



"2 4. Buf31^65>'-^^^— :ibp«^ig|^g^{c:43tt'Sifi®II^T§T'ag)§^:i: 
^mm^ 2 3 X^iii^^i 2 4 tciBiBI-^li^MS^Bo 

2 6. mmm.omw-^^^—'^i^-. mMo:>mu^x:<D2'D<Dmumz.n\^ 



25 



2 7. #Ba*p<^T-=^7ci^i*:^jt#U W^X^tzWrn^iS' ^^}!K7tmiif-<D 

dv'i-^Tt— ^T'^^b. BulBr i g i d>'i^;'< — :$7:at>*BulBn o n- r i g i d 
7 1 ^ ^ — m^-r § i: ti <fc o T = ^>:7tit)«:®31«J ^ ^ i6 ^ :i i: ^ #m i: t- ^ 
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m.s^cDm'n § ^ CI i: 5£ <i^m t'r^m^^2 7 fcusm-r s sj^^aii^ go 

2 9. Bul3non-r i g idv'i^pi— ^H^J^tc 
5 t>f*:®i}t^j^0^<bS-e^^c:i:^#i!ci:^^i»5l<JI2 7X{±»5l<Ji2 Sfcfam 

* 

^#iJc^i-r^ii^^3 oic:i3fg-r-aiii^^a:&^o 

3 2. BufBl&e^^i-7p«— t^'}*. TO®IIi^/i^p<—^T'fe'Sc:i:^#i!c ill- 
is t)^^^ 3 0 ^i^m^m 3 1 icfsmr -§)ij#^si;&^o 

®#±a)=^^:7D^#:cD=^j^7c^t3lt<^ r .i g i d^^^ tno n- r i g i 
d>'t^^— ^$7-?r^ftU BuIBr i g i d^-?^^— :S^:at>*Bui3n o n- r i g i d 
7 ^ ^ ^ — fi^ -r ^ c fci ct o T H^tB tif*® jIKj ^ 5fc ^ ^ ^ h ^ i^i5[ i: f ^ 

25 , 3 5. BufBr i g i d>'i^^~iJ7{is ^7^;VM1^^ic:j3lt^H^Ji:7D^#:®# 
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3 6. "iiianon-r i gid/l-^p<— iS'fis H^td 
> t: i — ^ ^ S# ^ -i^ ^ li^^ifliS >^ P ^ A o T N 



3 8. #|g:^3p<^lcJ;-:?Ti*^^tifcH^7iD^i^®l&Si^*^^^Hi^7S^^ 

lii^_h®HiJi7nJ^#^cZ>H^:>:7uajt^r i g i d.'i^p<— hno n- r igi 
d>'^^pi— BulBr i g i d^'i^.ji — ^S:tJ^Bul3n o n- r i g i d 

.'^^Pt— iS'^m^t'SC J:lC<k-3T=ife7Dtl#:©^i{l^^^^ cfc^ 1313 >t!J--- 
> a. ^ 5fe Ibf^ ^ ^ ® ^^3® r P ^ A ;{jst3^ ^ 3 > tr a. ^ ^i^qJIE 

51® ^ ^ § «fc -5 33 > ^ — ^ fij# ^ -^^ ^ ffii^^s ^ ^ ^ ^ ^i3^ ^ 

lii^±0Hi5iC7£^#®Hi5:75^B^ r i g i d/i^^— ^ o n- r i g i 
d;i^;?i— ^^'T'^^bs Buiar i g i d/^^;?<~^:RtJ^BUlBn o n- r i g i d 
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